Carcinogenesis fits in a frequency pattern of electromagnetic field (EMF) waves, in which a gradual loss of cellular organization occurs. Such generation of cancer features can be inhibited by adequate exposure to coherent electromagnetic frequencies. However, cancer can also be initiated and promoted at other distinct frequencies of electromagnetic waves. Both observations were revealed by analyzing 100 different EMF frequency data reported in a meta-analyses of 123 different, earlier published, biomedical studies. The studied EM frequencies showed a fractal pattern of 12 beneficial (anti-cancer) frequencies, and 12 detrimental (cancer promoting) frequencies, that form the central pattern of a much wider self-similar EMF spectrum of cancer inhibiting or promoting activities. Inhibiting of the cancer process, and even curing of the disease, can thus be considered through exposure to the coherent type of EM fields. Stabilization of the disease can be understood by constructive resonance of macromolecules in the cancer cell with the externally appied coherent EMF field frequencies, called solitons/polarons. The latter, for instance, have been shown earlier to induce repair in DNA/RNA conformation and/or epigenetic changes. The field of EMF treatment of cancer disorders is rapidly expanding and our studies may invite further experimental and clinical studies in which systematically various potential EMF treatment protocols could be applied, with combined and modulated frequencies, to obtain even more efficient EMF anti-cancer therapies.
Introduction
The present study was performed to provide a systematic overview of electromagnetic (EM) frequencies that influence cancer processes, through a meta-analysis of earlier scientific reports on the effects of EM fields on life systems in vitro and in vivo, in the framework of cancer experimentation. A second aim was to apply these data to further unravel the biomolecular and biophysical mechanisms that may play a role in this widespread group of diseases, with special reference to the role of a discovered semi-harmonic oscillatory wave pattern system of cellular macromolecules that determine a proper functional structure of the cell.
The entire list of relevant data out of the investigated literature can be found in Appendix, beneficial frequencies and detrimental frequencies, while further details of the experiments analyzed can be found in Appendix 1. Studies were included in the present meta-analyses on the basis of, mostly, peer reviewed articles, using well defined radiation technology and exposure characteristics, containing statistically significant and reproducible data as well as clearly describtion of the particular positive or negative effects. A, single glimpse, overview of the present results is depicted in Figure 1 .
Fröhlich pioneered in this approach by proposing that the functionality in living systems results from ordered vibratory states influencing the apparently chaotic motions and arrangements of biological molecules. An important feature is that ordered or coherent states can be manifest over large distances, thus offering a mechanism by which cells can intercellular and intracellular communicate, in addition to the known short range chemical forces. This long-range biological coherence provides the growth control as it exists in healthy tissue but is absent in cancer [1] . A number of investigators have expanded Fröhlich's If cells, bio-molecules, and cell networks are organized such that coherency of waves and wave patterns is at stake, a physical relation should exist between this property and the stability of the components. A coherent pattern within a life-algorithm of electromagnetic field-frequencies for living cells was earlier inferred by us in a meta-analysis of bio-medical literature [12] [13] . The observed coherent resonances in life systems were subsequently matched to a Pythagorean scale of tuning and octave hierarchy. Interestingly a similar set of frequencies was earlier detected in non-animate systems: the particular EM frequencies turned out to be related to eigenvalues of a square oscillating plate (Ritz, 1909) . We inferred that living organisms function against a background of such coherent resonances, at the level of molecules, their functional aggregates, overall cell architecture and and possibly even at the neuronal level of conscious perception [14] . Coherency may be related to solitons that play a role as self-reinforcing solitary waves and are seen as electromagnetically longitudinal, helical and radial waves that travel along proteins, microtubules and DNA (ref) . They thereby may induce an endogenous coherent electromagnetic field and stabilize local resonant oscillations and/or induce electronic excitations of neighbouring molecules and macromolecules. The corresponding soliton frequency-zones are considered to be responsible for the coherent wave patterns in cells. It was hypothesized by us that such wave energies are collected in, so called, underlying toroidal space-time operators and that the particular multi connectedness can be optimally expressed by adopting a toroidal geometry [14] . From these studies a bio-soliton model has been derived that describes a spectrum of electromagnetic eigen-frequencies of which coherent and non-coherent frequencies are ordered in an alternate fashion. This knowledge can be applied to understand physical principles of biological effects in living cells, as caused by electromagnetic fields [13] . The model is complementary to Henry's model of characteristic frequencies involving water molecules by relating the molecular weight M of any solvent or solute species to EM frequencies, using the mass-energy equivalence coupled to the Planck-Einstein relationship [11] .
We envision that a resulting soliton based morphogenetic field provides a dedicated control of functional shape of life structures, through bringing in positional information and cues, in order to regulate organism-wide system properties like cellular architecture, including control of reproduction and repair. It is proposed that the most optimal architectural state of a living cell is such a coherent state, and that decline of quality of cell properties can occur when a transition takes place from coherent states to states of less coherence, that can lead to moderate no-coherence or even to a state a full non-coherence.
The highest coherent state can be defined as an integral fine tuned assembly of such coherent soliton frequencies. Our soliton model may predict which discrete eigen-frequencies of non-thermal electromagnetic waves are life-sustaining and which are not. The particular effects were found to be exerted by a range of electromagnetic wave frequencies of one-tenth of a Hertz till Peta Hertz (at Hz, KHz, Mhz, GHz, THz en PHz), and showed a distribution pattern of twelve
Hypothesis: Cancer Is Due to a State of Loss of Internal Cellular Organization and em Coherence
Various physical models about the origin of carcinogenesis on the basis of biophysical mechanisms were proposed earlier.
In the following, we will shortly treat a selection of these theories:
Plankar et al.
Cancer was postulated to be essentially a non-genetic disease, characterised by a global and unspecific impairment of energy and information flow through the system, as manifested in genomic, transcriptomic and proteomic dysregulation.
It is primarily characterized by an unspecific progressive self-disorganisation, and impairment of the proper coherent dynamics at some specific levels [16] [19].
Sonnenschein and Soto
Carcinogenesis was seen as a problem of tissue organization: carcinogenic agents destroy the normal tissue architecture disrupting cell-to-cell signaling and thereby compromise genomic integrity. Single or multiple carcinogenic exposure acts in a given morphogenic field, disturbing the reciprocal biophysical communication between the parenchyma and the mesenchyme/stroma [17] [18].
Pokorný et al.
Impaired coherence was linked to the bioenergetic aspect of cancer considering Fröhlich's theory. Cancer has a lower degree of overall coherency. Healthy cells and the organization of living matter depends on a morphogenetic pattern formation, and a field that determines the morphological structure of living organisms [16] .
Levin and Chernet Cancer was interpreted as corrupted geometry: a misregulation of the field of information that orchestrates individual cell activity with regard to normal anatomy. The view that cancer is a developmental disorder, predicts that molecular mechanisms, known to be important mediators of the supposed morphogenetic field, are deranged and thereby would be involved in tumorgenesis. Failure of morphostasis can occur in cancer, because the entite morphogenetic field is missing, altered, or not successfully perceived. This can occur due to selective genetic or physiological state changes [20] 
Le Chapellier and Matta
An explanation of the action mechanism of solitons upon pancreatic tumor is proposed. A non-linear system which emits dissipative solitons is sensitive to the presence of an external structure of frequencies. According to biophysics, the exposure of the cellular medium to solitons sensible for radiofrequencies tends to produce a coherent structuring [27] .
Potential treatments of various cancer types
A positive consequence of all this, is that treatment of melanoma, by applying external non-ionizing electromagnetic fields, is possible. Nanosecond pulsed electric field (NsPEFs) treatment is able to induce locally apoptosis-like effects of melanoma and affect vascular networks, both promoting tumor demise and restoration of normal vascular homeostasis. Electromagnetic stimulation technology is already been used to treat various cancer types including skin, breast, prostate, hepatocellular, lung, ovarian, pancreatic, bladder, thyroid, and colon cancer in vitro and in vivo [43] [44] . A combined treatment of PEF (pulsed electromagnetic waves) and Co-gamma radiation shows a significant effect on delaying the growth of glioma and subcutaneously implanted tumors [45] . Stem cell biology have opened a new window in the expanding area of regenerative medicine based on tissue engineering and cell therapy derived from a variety of stem cells. Effects of EMFs on human adult stem cell biology have been studied, such as proliferation, the cell cycle, differentiation and properly adjusted values of EMF frequencies, as well as times of stimulation [24] . Neurogenesis and osteogenesis processes rely on the activation of specific and complex transcriptional programs, while epigenetic mechanisms play a critical regulatory role. This can be realized by translating a wide array of endogenous and exogenous signals into persistent changes in gene expression in both neural stem cells and mesenchymal stem cells. EMF stimulation has been recognized as an effective tool in promoting both neurogenesis and osteogenesis and the studies performed, so far, point to chromatin remodeling and pro-neuronal gene expression [46] .
Coherence versus Loss of Coherence in Relation to Cancer
The organisation of components of a life system can be logical and well-organized in a biological sense or show chaotic aspects, which is often related to the terms coherent or non-coherent respectively. Of note, the organised pattern of the cell components can be stable, or instable as well as in equilibrium or far from equilibrium. In physics, waves are called coherent when the phase differences between the waves is small, whereas, if waves are defined as incoherent, these phases have a high degree of variability [14] . We proposed that life bio-molecules and viable cells are exposed to and are functioning within about 400 Hz narrow EM field frequency bands over a broad spectrum of frequencies. The individual values that form quite narrow frequency bands, are localized around highly coherent frequencies. They, apparently, fit with a discrete pattern of coherent waves and, in our view, may be co-responsible for the architectures of living cells. The particular, highly coherent, frequencies of living cells/molecules are thus positioned in "coherent zones" and exist within in a small bandwidth of 0.85% of the local coherent algorithmic frequency. In contrast, non-coherent zones are positioned just in between the coherent zones and are responsible for a destabilization of cellular organization, also within a small bandwidth of 0.85% of the local decoherent algorithmic frequency. Cell-sustaining properties are posi-tioned at the green points, see Figure 2 , while cell-destabilizing non-coherent frequencies are positioned between the cell-sustaining frequency bands at the red squares. Figure 2) . All other frequencies, situated below or above the range of Figure 2 , can be simply derived by octave hierarchy. waves, are dependent on: wavelength, wave modulations, dose, exposure time, magnetic field and coherence. He discovered that cells may be affected by long series of combined frequencies, to be considered as second and third harmonics of these frequencies, providing oscillations of a, so called, collective mode [53] [54] [55] .
Also Popp has hypothesized that cancer results from a disruption of cells' photorepair system and that biophoton emissions from cancer cells lack coherence and fail to follow natural rhythmic patterns [26] . cur when the absolute distance between the observed frequency and the calculated coherent frequency is between 1.25% -2.50%, while a maximum decay can take place around 2.50% -3.0% [13] . About 400 typical coherent solitonic frequencies were detected in literature to sustain healthy living cells. This implies either an endogeneous and or an exogeneous filed, yet both can be modeled as vortex like movements if positioned on a toroidal rotatory structure. About 400 typical decoherent solitonic frequencies sustain the organizational decay of healthy living cells and can be positioned at the vortices of a toroid [13] . The torus, like a twistor, is seen as the basic space-time structure, acting as an operator for the processing of quantum wave information.
Prevention of Carcinogenesis and Collective Evidence for Our EM-Mediation Hypothesis
Carcinogenesis is, according to H. Fröhlich, Davydov and the earlier discussed models, conceived as having a relation with the above mentioned "organized field", and thus with electrodynamics in and around living bio-molecules/cell(s).
The "organized field" is supposed to interact with EM vibrations such as solitons that represent nonlinear interactions of vibrational excitations in and around biomolecules at typical frequencies [13] . Figure 2 and Figure 3 ). It can be further confirmed that carcinogenesis and cancer growth is likely to be associated with a non-coherent character of electromagnetic waves and related quantum states. On the other hand, inhibition and curing of cancer turn out to be coupled to a coherent behavior of electromagnetic waves and quantum states, according to the proposed algorithm of frequencies. Importantly, it Figure 3 . EM frequencies (in total 95) that were experimentally applied to living cells systems, and plotted logarithmically on an acoustic algorithmic GM-scale, are found to be patterned in 12 apparent bands of cell-sustaining coherent frequencies that are able to inhibit/retard cancer (green points) and non-coherent frequencies able to initiate/promote/represent cancer (red squares), the latter are positioned between the cell-sustaining frequency bands. Each point indicated in the graph represents an individual experiment as registered in 123 biomedical studies on cancer. For clarity, points are evenly distributed along the Y-axis, according to the number of experiments within each apparent frequency band.
follows that curing or inhibition of cancer can be achieved by exposure to electromagnetic frequency conditions that are beneficial for cells.
Subsequently, the different frequency effects of electromagnetic waves on living cells were also analysed with regard to cell differentiation, DNA compostion, chromosomal aspects, genetic expressions, genome-wide methylation, foci in differentiated cells, stem cells, neurons, plasma membranes, germ cells, signalling path ways, cognitive effects, learning, spatial memory, and cell death among others (Appendix 2).
Direct Measurement of EM Wave Frequencies in Tumor Tissues
Endogeous measurements at EM MHz frequencies in cancer cells, fully sup- play also a key role in the use for tissue engineering [112] . The ability to interconvert information between electronic and ionic modalities has transformed the ability to record and actuate biological function. Electronic actuation of the native transcriptional regulators and transcription from promoters allows cell response that is quick, reversible and dependent on the amplitude and frequency of the imposed electronic signals [116] . 
Potential Therapeutic Technologies to Prevent Cancer Due to Non-Coherent Radiation

General Discussion of Overall Results
We have previously shown that about 200 typical coherent EM-frequencies sus- It is further remarkable that living cells remain viable over a wide regime of electromagnetic wave radiations, with typical frequencies and modulations, and all are fitting into an electromagnetic range of frequencies, from about less than one Hertz till one peta Hertz (10 15 ). In addition, the idea of selective zones of life/supporting or life endangering frequencies, was supported both by direct tissue measurements of typical endogeneous EM frequencies in healthy tissues, as opposed to endogeneous frequencies in cells with cancer features.
In general, the present study highlights the existence of a dominant vibrational spectrum of EM fields that, as an "algorithm of living cells", also may have played an evolutionary role in the initiation of first life and in the stabilization of life systems, until today. At the same time this principle of physics, as defined in our recent papers, can influence our health if the nature of the coherent frequencies is perturbed so that non-coherent frequencies, that is of sufficient density and exposure times, take over. With this knowledge it will be possible to develop innovative technologies that can effectively improve the life-sustaining coherency of electromagnetic signals. [122] ) have been demonstrated by spectroscopic methods among others in proteins (Lundholm [5] ; Bandyopadhyay [125] ). The particular wave modalities could both have a quantum and classical character, the latter if sufficient cellular energy is supplied (Nardecchia et al. [123] 
State of Art of EMF Therapy and Further Perspectives
The field of EMF treatment of cancer disorders is rapidly expanding [127] - [173] .
Recently a large number of in vitro and in vivo studies were published on the an- [158] . However the applied frequencies are located at the non-coherent frequencies described by the present GM-scale. Methodological differences (direct measurement in cancer tissues versus our meta-analyses of biomedical literature) may be at stake. Yet we found several studies with direct tissue measurements in line with our GM algorithm (see section 6). Furthermore our GM-analysis shows that a more robust treatment might be realised by applying multiple coherent frequencies according to the proposed coherent frequency scale. Interestingly, Cosic's Resonant Recognition Model (RRM) postulates that biological processes/interactions are based on electromagnetic resonances between interacting biomolecules at specific electromagnetic frequencies. This model approach deals with the infra-red, visible and ultra-violet frequency ranges, where each interaction can be identified by a certain frequency critical for resonant activation of specific biological activities of proteins and DNA [159] . The various biological interactions could be grouped according to their resonant frequency into super families of these functions, enabling simpler analyses of these interactions and consequently the analyses of influence of electromagnetic frequencies to health. According to Cosic, the RRM spectrum of all analyzed biological functions/interactions is similar to the spectrum of the sunlight on the Earth. The relative differences between the mean values of the proposed RRM spectrum between interacting biomolecules at specific electromagnetic frequencies and the mean frequency values of our algorithmic GM-scale for various life systems in vitro and in vivo amount to 2% or higher. The latter points to a statistical dif- [145] showed that autophagy is induced upon EMF exposure in neuroblastoma cells and also tumor vascularization can be inhibited in vitro and in vivo in breast cancer. EMF therapy decreased tumor growth in mouse models of malignant melanoma, colon carcinoma and adenocarcinoma. Costa et al. [135] showed clear clinical benefits from using the specific AM-EMF signals to treat advanced hepatocellular carcinoma, also with partial responses up to 5 years in some of the patients.
Potential mechanisms and types of EMF exposure Exposure of cells to 20 -60 Hz EMF patterns has further been shown to affect signal transduction pathways with effects on cAMP levels, MAP kinase activation, Ca 2+ -calmodulin kinase activation, or Ca 2+ channels [102] [129] . It is important to note that the inhibitory response can be strongly field-strength and exposure-time dependent. It was hypothesized by Buckner et al., [129] , that the ability of EMFs to interact with biological processes is dependent on the temporal patterns of the fields, similar to the way anti-cancer agents are dependent on their structures. Therefore, the information chosen in a specific time-varying pattern, also at low intensities (5 -10 μT), could influence biological processes. The characteristics of an EMF that elicit biological responses should be specific for wave pattern, field strength, and exposure configuration. Barbault et al. [126] reported on specific frequencies for different tumour diagnoses, which are then used in the amplitude-modulated (AM)-EMF treatment of those patients to stabilize the disease beyond normal expectations.
Combination of EMF with radio and chemotherapy
Various studies [132] [153]- [160] showed the potential of EMF therapy in combination with conventional cancer therapies as new approach for sensitizing tumors. Also here, the applied EMF patterns show great differences in intensity, [130] showed this for breast cancer xenografts including decreased lung metastasis.
Perspectives from the present study
It is hoped that the distinct pattern of beneficial and detrimental EM frequencies, as consistantly shown in our studies, may invite further experimental and clinical studies in which systematically various potential treatment protocols could be applied to obtain even more efficient EMF anti-cancer therapies. Not only proper combinations of multiple selective EM frequencies (either modulated on carrier waves or as such), that could be simultaneously or sequentially applied, but also sensitizing tumor tissue for conventional therapies with EMF in various frequency regions would be of great interest. As mentioned above, our observations can also lead to the innovative design of nano-protectve materials for protective purposes. -Mice inoculated subcutaneously with B16-BL6 melanoma cells exposed to 25
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Hz EMF for 3 h did not grow tumours after 38 days, however, the mice in the sham-field and reference controls showed massive tumours. Tumour growth was also affected by the intensity of the field, with mice exposed to a weak intensity field (1 -5 nT) forming smaller tumours than mice exposed to sham or stronger, high intensity (2 -5 microT) fields (Hu JH, 2010) . Journal of Cancer Therapy -Five periods of combined 100 Hz MFs and 4 Gy X-ray could significantly extend the overall days of survival and reduce the tumor size compared to MF or X-ray alone. A greater number of 100 Hz MF exposure periods could further improve the survival and inhibit tumor growth in hepatoma-implanted mice when combined with 4 Gy X-ray (Wen, 2011 ).
-Exposure of breast tumors to a 120 Hz magnetic field 10 minutes per day with 0, 10 mT, 15 mT or 20 mT significantly reduced tumor growth, reduced the percentage of area stained for CD31 indicating a reduction in the extent of vascularization and there was a concomitant increase in the extent of tumor necrosis (Williams, 2001 ).
-Male Fischer-344 rats subjected to the modified resistant hepatocyte model and exposed to 4.5 mT -120 Hz ELF-EMF inhibited preneoplastic lesions chemically induced in the rat liver through the reduction of cell proliferation, without altering the apoptosis process (Jiménez-García, 2010). -A study of ablation efficiencies revealed that 18-GHz microwave results in the largest difference in the temperature rise between cancer and normal tissues as well as the highest ablation efficiency, reaching 20 times that of 2 GHz. Thermal profile study on the composite region of cancer and fat also showed significantly reduced collateral damage using 18 GHz. Application of low-power (1 W) 18-GHz microwave on the nude mice xenografted with human breast cancer cells resulted in recurrence-free treatment. The proposed microwave ablation method can be a very effective process to treat small-sized tumor with minimized invasiveness and collateral damages (Yoon, 2011).
-Coherent monochromatic frequency signals at GHz are able to suppress tumor growth (Radzievsky, 2004; Beneduci, 2005) . The biological effects produced by low power millimeter waves (MMW) were studied on the RPMI 7932 human melanoma cell line. Three different frequency-type irradiation modes were used: the 53.57 -78.33 GHz wide-band frequency range, the 51.05 GHz and the 65.00 GHz monochromatic frequencies. In all three irradiation conditions, the radiation energy was low enough not to increase the temperature of the cellular samples. The wide-band irradiation treatment effectively inhibited cell growth, while both the monochromatic irradiation treatments did not affect the growth trend of RPMI 7932 cells (Beneduci, 2005) .
-A coherent pulsed electromagnetic field at a coherent MHz frequency is able to reduce cancer in a cell lines (Agulan, 2015) . (Kranjc, 2016 ).
-Tumors in treated mice showed nsPEF-mediated nuclear condensation (3 h post-pulse), cell shrinkage (1 h), increases in active executioner caspases and terminal deoxynucleotidyl transferase dUTP nickend-labeling (1 h) with decreases in vascular endothelial growth factor expression (7d) and micro-vessel density (14 d). Tumors disappeared with 100 ns pulses to nearly non-detectable levels 14 -21 days after the first treatment in 6 of 8 mice. Optimal treatments included 76.5% tumor-free survival for nearly 9 months (Chen X, 2012).
-Nanosecond pulse electric fields (nsPEFs) ablate melanoma by induction of apoptosis and inhibition of angiogenesis. Four hepatocellular carcinoma cell lines HepG2, SMMC7721, Hep1-6, and HCCLM3 were pulsed to test the anti-proliferation and anti-migration ability of 100 ns nsPEFs in vitro. The animal model of human subdermal xenograft HCCLM3 cells into BALB/c nude mouse was used to test the anti-tumor growth and macrophage infiltration in vivo (Chen X 2014 ).
-NsPEF could not only induce cell apoptosis via dependent-mitochondria intrinsic apoptosis pathway, but also inhibit cell proliferation through repressing NF-κB signaling pathway to reduce expressions of cyclin proteins. 30 Balb/c (nu/nu) mice were exposed to 720 pulses of 100 ns (7.2 GHz) duration, at 4 pulses per second and 30 kV/cm. Two weeks after treatment, the growth of treated tumors was inhibited by 79%. Pulsed tumors exhibited apoptosis evaluated by TUNEL staining, inhibition in Bcl-2 expression and decreased blood vessel density. Notably, CD34, vascular endothelial growth factor (VEGF) and VEGF receptor (VEGFR) expression in treated tumors were strongly suppressed. The results suggest nsPEFs is able to inhibit human breast cancer development and suppress tumor blood vessel growth, indicating nsPEFs may serve as a novel therapy for breast cancer in the future ).
-Exposing the tumor tissue female Balb/c mice to 10 MHz modulated 4.5 Hz, 2 Gauss square wave magnetic field for 2 weeks at a rate 2 hours/day inhibited tumor growth and increased the survival period of the animals. However, group B showed more improvements than did group C that was attributed to some distortions in the square waveform. The use of typical ELF EMF at 0.5 Hz and 0.7 Hz electric field exposed to Balb/c mice g carrying Ehrlich tumor proved that tumor cells can be controlled and recovery of rgans such as liver and spleen are possible (Fadel, 2011 (Fadel, , 2015 ). -The mutagenic effect on Escherichia coli strains of UV radiation emitted by a XeCI laser (lambda = 308 nm, tau = 20 ns, 100 mJ pulse energy) has been analyzed as a function of the exposure dose and compared with the effect induced by 254 nm radiation emitted by a conventional germicidal lamp. Mutations can involve any genome site and therefore can give rise to various phenotypes, which then can be suitably selected. As a consequence, the impact of the induced mutagenesis is outstanding, both in scientific and industrial fields. In particular suitable doses of UV radiation can induce mutations, while higher doses can cause cell death, due to the induction of manifold damages to DNA (Belloni, 2005). during 24 months displayed an enhanced lung tumour rate and an increased incidence of lung carcinomas as compared to the controls (Tillmann, 2010 ).
-A replication of the Tillmann study of exposed mice has been performed using higher numbers of animals per group exposed to modulated 1.966 GHz exposed at low to moderate exposure levels (0.04 and 0.4 W/kg SAR). It has been confirmed that numbers of tumors of the lungs and livers in exposed animals were significantly higher than in sham-exposed controls. In addition, lymphomas were also found to be significantly elevated by exposure (Lerchl, 2015). ) 2450-MHz microwave (MW) fields showed a significant enhancement of the teratogenic potency of ara-C after combined exposure to both ara-C and microwave exposure during pregnancy. The possibility that specific cellular interactions of MW/RFs are connected with the pulse modulation of the carrier wave is considered (Marcickiewicz, 1986).
-Long-term exposure of mice to 2450-MHz MWs resulted in acceleration of the appearance and growth of tumors initiated by three different carcinogens, and a higher risk of cancer development in mice exposed to subcarcinogenic doses of initiators. Microwave-exposed C3H/HeA mice developed breast tumors earlier than controls (322 days in controls, 261 days for 5 mW/cm 2 and 219 days for 15 mW/cm 2 ). A similar acceleration was observed in the development of BP-induced skin cancer in mice (Szmigielski, 1982 ). 
